Report No.:

KES Co., Ltd.
3701, 40, Simin-daero 365beon-gil,
KB Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea KES-RF-19T0081
Tel: +82-31-425-6200 / Fax: +82-31-424-0450

Page (1 ) of (46)

www kes.co kr

TEST REPORT
Part 15 C & RSS-247 (Issue 2)

Equipment under test
Model name

FCCID

IC

Applicant
Manufacturer

Date of test(s)
Date of issue

Wireless Camera
SNC-79447BW
NLMSNC79447BW
21482-SNC79447BW

Hanwha Techwin Co., Ltd.

Hanwha Techwin (Tianjin) Co.,Ltd.
Hanwha Techwin Security Vietnam Co.,Ltd.
D-TECH Co.,Ltd.

2019.06.14 ~ 2019.06.19
2019.06.20

Issued to
Hanwha Techwin Co., Ltd.
6, Pangyo-ro 319 Beon-gil, Bundang-gu Seongnam-si,
Gyeonggi-do, 13488, Korea
Tel: +82-70-7147-8361/ Fax: +82-31-8108-3717

Issued by
KES Co., Ltd.

3701, 40, Simin-daero 365beon-gil, Dongan-gu, Anyang-si,

Gyeonggi-do, 14057, Korea

473-21, Gayeo-ro, Yeoju-si, Gyeonggi-do, Korea
Tel: +82-31-425-6200 / Fax: +82-31-424-0450

Test and report completed by :

Report approval by :

>

Young-Jin Lee
Test engineer

Hyeon-Su, Jang
Technical manager

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
The authenticity of the test report, contact shchoi@kes.co kr

KES-P-5101-14 Rev. 6

KES A4




s

KES Co., Ltd.

3701, 40, Simin-daero 365beon-gil,
Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea
Tel: +82-31-425-6200 / Fax: +82-31-424-0450
www.kes.co.kr

Report No.:

KES-RF-19T0081
Page (2 ) of (46)

Revision history

Revision

Date of issue

Test report No.

Description

2019.06.20

KES-RF-19T0081

Initial

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.

KES-P-5101-14 Rev. 6

The authenticity of the test report, contact shchoi@kes.co.kr

KES

A4




KES Co., Ltd.
3701, 40, Simin-daero 365beon-gil, Report No.:
KB Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea KES-RF-19T0081
Tel: +82-31-425-6200 / Fax: +82-31-424-0450

Page (3 ) of (46)

www.kes.co.kr

TABLE OF CONTENTS

L. General INFOTMALION ....ooueiuiriiiteitcetieitett ettt ettt st b et a et et e bbbt ebeebt e st ea e b e st e e bt sbeebe e st essesentenbenaeas 4
1.1. 2 O I (TTe3 5101510 o SRRSO 4
1.2. TSt CONTIGUIALION ...ttt ettt ettt ettt e st et et e st e e st e s bee bt e s e eneeemeeeneesneesseenseenseenseensenneens 4
1.3. DeViCe MOAITICATIONS. ......eeuieetietietieie ettt ettt e st et e et e st e e st e s bt e beeseenteemeeeneesneenseenseenseenseeneenneens 5
1.4. ACCESSOTY TNTOTMALION ....euiiiiiie ittt ettt ettt ettt e et et st e bt et e s e e e ent e s e teebesaeebeeneensensanseaeeseeanes 5
1.5. Software and FIrmware deSCIIPLION. ........c.eciiriieiiieieetierteeie e ete et et e steereebeeesesesesteesteeseessesssesreesseenseenns 5
1.6. Measurement results eXplanation €XaAMPIE.........cccvevuiiieiierieriieiieieeeeceese et ereeeeeee e e sreesseebeeeseeesesrnens 5
1.7. MeasuremMeENt UNCEITAINLY .......cceecvieiueeiieiiesiesieeteetestesteesseesseesseesseessesseesseesseessesssesssesssesssessesssenssesssessaens 5
1.8. Frequency/Channel OPETAtiONS ..........cccecvieeieieierierieeteseesteesteeteeteesseesaesteesseesseessesssesseesseesseessesssenssesssesseens 5
1.9. WOTSE CASE ALA TALE .....ueeuieniiieieetiet ettt ettt b e bt b et e st et et b sbeeb e e bt es s et ensenbesaeenes 5

2. SUINIMATY OF tSES ...utevieiietieeieetiestteteeteetesttesee st eaeetesatesseesseenseasseassesssensaesseenseansesnsesasesseenseenseenseansenssensaeseensesnsennnes 6

B TS TESULES ..ttt ettt ettt b e bbbt ea et b e bbbt e h et et et e b b s bt bt e bt e st et et st nae s 7
3.1. 99% Occupied BandWidth...........ccooiiiiiiieiieies ettt sttt enaennaens 7
3.2. 6 AB DANAWIALN ..ottt ettt e senaeeneenea 9
3.3. OULPUL POWET ...ttt ettt ettt ettt et e sttt e sttt ettt e abeesbt e e sabeesbt e e sabe e st e essbeebteesabeensteesabeenateesabeenateesnseenneeas
34. Power spectral density.......cccocevveriierieicieiiereee et
3.5. Radiated restricted band and emissions.............ceccveceeveeneennne
3.6. Conducted spurious emissions & band edge
3.7. AC conducted EMISSIONS ......cceerurerureiieiereienieeieeeee e see e eee e

Appendix A. Measurement equipment ...

ApPPendixX B, TSt SETUDP PROTOS ...ovviiiiiiiiicie sttt ettt ettt ettt et e et e e taeeraesaeebeesbeesbeessassaesssesseesseenseereesaeenseenns

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
The authenticity of the test report, contact shchoi@kes.co.kr

KES-P-5101-14 Rev. 6 KES A4



KES Co., Ltd.
3701, 40, Simin-daero 365beon-gil, Report No.:
KE Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea KES-RF-19T0081
Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (4 ) of (46)
www.kes.co.kr

1. General information

Applicant: Hanwha Techwin Co., Ltd.

Applicant address: 6, Pangyo-ro 319 Beon-gil, Bundang-gu Seongnam-si,
Gyeonggi-do, 13488, Korea

Test site: KES Co., Ltd.

Test site address: 3701, 40, Simin-daero 365beon-gil, Dongan-gu, Anyang-si,

Gyeonggi-do, 14057, Korea
473-21, Gayeo-ro, Yeoju-si, Gyeonggi-do, Korea

Test Facility FCC Accreditation Designation No.: KR0100, Registration No.: 444148
ISED Registration No.: 23298
FCC rule part(s): 15.247 / RSS-247
FCC ID: NLMSNC79447BW
IC Certification 21482-SNC79447BW
Test device serial No.: [X] Production ] Pre-production [] Engineering

1.1. EUT description
Equipment under test ~ Wireless Camera

Frequency range 2412 Mz ~2462 Mz (802.11b/g)

Model: SNC-79447BW

Modulation technique  DSSS, OFDM

Number of channels 2412 Mz ~2 462 Mz (802.11b/g) : 11ch

Antenna specification 2.4 (flz Antenna type : Dipole antenna, Peak gain : 2.55 dBi
Power source AC 120 V(Adapter)

1.2. Test configuration

The Hanwha Techwin Co., Ltd. Wireless Camera FCC ID: NLMSNC79447BW,

IC : 21482-SNC79447BW was tested according to the specification of EUT, the EUT must comply with
following standards and KDB documents.

FCC Part 15.247

ISED RSS-247 Issue 2 and RSS-Gen Issue 5
KDB 558074 D01 v05r02

ANSI C63.10-2013
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1.3. Device modifications
N/A

1.4. Accessory information
N/A

1.5. Software and Firmware description
The software and firmware installed in the EUT is 190619

1.6. Measurement results explanation example
For all conducted test items :

The offset level is set in the spectrum analyzer to compensate the RF cable loss and attenuator factor

between EUT conducted output port and spectrum analyzer. With the offset compensation, the spectrum
analyzer reading level is exactly the EUT RF output level.

Offset(dB) = RF cable loss(dB) + attenuator factor(dB).
=1.55+10=11.55 (dB)

1.7. Measurement Uncertainty

Test Item Uncertainty
Uncertainty for Conduction emission test 2.62 dB
okHz - 30Mz 4.54 dB
Unce;rtamty for Radiation emission test 300z - 10k 436 dB
(include Fundamental emission)
Above 16z - 250H 5.00 dB

Note. This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.

1.8. Frequency/channel operations

Ch. Frequency (M) Mode
01 2412 802.11b/g
06 2437 802.11b/g
11 2462 802.11b/g

1.9. Worst case data rate
1. Radiated emission was performed with the EUT set to transmit at the channel with highest output
power as worst-case scenario.
2. Worst-case data rates were:
802.11b: 1 Mbps
802.11g: 6 Mbps
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2. Summary of tests
Section in Section in
FCC Part 15 RSS-247 & Gen Parameter Test results
- RSS-Gen 6.6 99% occupied bandwidth Pass
15.247(a)(2) RSS-247 5.2 (a) 6 dB bandwidth Pass
15.247(b)(3) RSS-247 5.4 (d) Output power Pass
15.247(e) RSS-247 5.2 (b) Power spectral density Pass
RSS-247 5.5
15.205, 15.209 RSS-Gen 8.9, Radiated restricted band and emission Pass
8.10
15.247(d) RSS-2475.5 Conducted spurious emission and band edge Pass
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3.
3.1.

Test procedure
ANSI C63.10-2013

Test setup

Test results
99% Occupied

Bandwidth

EUT

Attenuator

Limit

None; for reporting purpose only.

Test results

Spectrum analyzer

99 % bandwidth of 20 M bandwidth

Measured 99 % bandwidth(Mk)

Limit(\)
Frequency(Mk) 802.11b 802.11g
2412 11.288 16.498
2437 11.722 16.498 -
2462 11.795 16.498

KES-P-5101-14 Rev. 6
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Test plots
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3.2 6 dB bandwidth

Test procedure
ANSI C63.10-2013 - Section 11.8.2

Test setup

EUT Attenuator Spectrum analyzer

ANSI C63.10-2013 - Section 11.8.2

The automatic bandwidth measurement capability of an instrument may be employed using the X dB
bandwidth mode with X set to 6 dB, if the functionality described above (i.e., RBW = 100 kilz, VBW >3 X
RBW, peak detector with maximum hold) is implemented by the instrumentation function. When using this
capability, care shall be taken so that the bandwidth measurement is not influenced by any intermediate
power nulls in the fundamental emission that might be > 6 dB.

Limit
According to §15.247(a)(2), systems using digital modulation techniques may operate 902 ~ 928 M, 2 400 ~
2 483.5 Mz, and 5 725 ~ 5 850 Mz bands. The minimum 6 dB bandwidth shall be at least 500 kifz.

According to RSS-247 5.2 (a), the minimum 6 dB bandwidth shall be 500 kHz.
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Test results

Frequency (M) 802.11b 802.11¢g Limit(Mz)
2412 9.55 16.43
2437 9.66 16.39 0.5
2 462 9.55 16.35
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802.11b

802.11g
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3.3. Output power
Test procedure
ANSI C63.10-2013 - Section 11.9.1.3 and 11.9.2.3.2

Test setup

Power meter,

EUT Attenuator
Power sensor

ANSI C63.10-2013 - Section 11.9.1.3

The maximum peak conducted output power may be measured using a broadband peak RF power
meter. The power meter shall have a video bandwidth that is greater than or equal to the DTS ba
ndwidth and shall use a fast-responding diode detector.

ANSI C63.10-2013 - Section 11.9.2.3.2

Alternatively, measurements may be performed using a wideband gated RF power meter provided that the
gate parameters are adjusted such that the power is measured only when the EUT is transmitting at its
maximum power control level. Because the measurement is made only during the ON time of the transmitter,
no duty cycle correction is required.

Limit

According to §15.247(b)(3), For systems using digital modulation in the 902~928 Mz, 2 400~2 483.5 M,
and 5 725~5 850 Mz bands: 1 Watt. As an alternative to a peak power measurement, compliance with the
one Watt limit can be based on a measurement of the maximum conducted out-put power. Maximum
Conducted Out-put Power is defined as the total transmit power delivered to all antennas and antenna
elements averaged across all symbols in the signaling alphabet when the transmitter is operating at its
maximum power control level. Power must be summed across all antennas and antenna elements. The
average must not include any time intervals during which the transmitter is off or is transmitting at a reduced
power level. If multiple modes of operation are possible (e.g., alternative modulation methods), the
maximum conducted output power is the highest total transmit power occurring in any mode.

According to RSS-247 5.4 (d), For DTSs employing digital modulation techniques operating in the bands
902-928 MHz and 2400-2483.5 MHz, the maximum peak conducted output power shall not exceed 1W. The
e.i.r.p. shall not exceed 4 W, except as provided in Section 5.4(e).

As an alternative to a peak power measurement, compliance can be based on a measurement of the
maximum conducted output power. The maximum conducted output power is the total transmit power
delivered to all antennas and antenna elements, averaged across all symbols in the signaling alphabet when
the transmitter is operating at its maximum power control level. Power must be summed across all antennas
and antenna elements. The average must not include any time intervals during which the transmitter is off or
transmitting at a reduced power level. If multiple modes of operation are implemented, the maximum
conducted output power is the highest total transmit power occurring in any mode.

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
The authenticity of the test report, contact shchoi@kes.co.kr

KES-P-5101-14 Rev. 6 KES A4



KES

KES Co., Ltd.

3701, 40, Simin-daero 365beon-gil,
Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea
Tel: +82-31-425-6200 / Fax: +82-31-424-0450

www.kes.co.kr

Report No.:

KES-RF-19T0081
Page (13 ) of (46)

Test results

Measured output power (dBm)

2412 M 2437 M 2462 M
Mode Peak Average Peak Average Peak Average
11b 23.34 19.77 23.43 19.99 22.92 19.54
l1g 19.39 11.39 19.82 12.07 19.29 11.88
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34. Power spectral density
Test procedure
ANSI C63.10-2013 - Section 11.10.2

Test setup

EUT Attenuator Spectrum analyzer

Section 10.2 & ANSI C63.10-2013 - Section 11.10.2

a. Set analyzer center frequency to DTS channel center frequency.

b. Set the span to 1.5 times the DTS bandwidth.
. Set the RBW to 3 kiz < RBW =< 100 kilz
. Set the VBW > [3 X RBW].
. Detector = peak.

Sweep time = auto couple.
. Trace mode = max hold.
. Allow trace to fully stabilize.

Use the peak marker function to determine the maximum amplitude level within the RBW.
If measured value exceeds requirement, then reduce RBW (but no less than 3 kHz) and repeat.

T pIe th o oo

Limit

According to §15.247(e), For digitally modulated systems, the power spectral density conducted from the
intentional radiator to the antenna shall not be greater than 8 dBm in any 3 kfz band during any time interval
of continuous transmission. This power spectral density shall be determined in accordance with the
provisions of paragraph (b) of this section. The same method of determining the conducted output power
shall be used to determine the power spectral density.

According to RSS-247 5.2 (b), The transmitter power spectral density conducted from the transmitter to the
antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval of continuous
transmission. This power spectral density shall be determined in accordance with the provisions of Section
5.4(d), (i.e. the power spectral density shall be determined using the same method as is used to determine the
conducted output power).
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Test results

PSD of 20 Mz bandwidth

Measured PDS(dBm/3kiz) -
Limit(dBm/3kikz)

Frequency(Mk) 802.11b 802.11¢g

2412 -17.54 -16.98

2437 -18.33 -16.65 8

2462 -16.17 -16.13
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802.11b

802.11g
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3.5. Radiated restricted band and emissions
Test setup

The diagram below shows the test setup that is utilized to make the measurements for emission from 9 kifz to
30 Miz Emissions.

Turn Table

EUT
? Coaxial

Power Cable 0.8m —Cable

PR—— i

Ground Plane

Power

EMI Receiver

The diagram below shows the test setup that is utilized to make the measurements for emission from 30 Mz
to 1 (fz emissions.

Turn Table
1m —4m
EUT
Coaxial
Power Cable 0.8m Cable

. i

Ground Plane
Power

EMI Receiver
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The diagram below shows the test setup that is utilized to make the measurements for emission from 1 [ to
the tenth harmonic of the highest fundamental frequency or to 40 U emissions, whichever is lower.

—_—

Antenna

~ fower
EUT ol I g Horn
3 1 antenna

, - / Spectrum
i M analyzer
i i M
i ' m— _\

Turntable Ls Im \
Sm
m - E
" Pre-amp i~ — O
| | | |

-

Test procedure below 30 [

1.

The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter
anechoic chamber test site. The table was rotated 360 degrees to determine the position of the
highest radiation.

Then antenna is a loop antenna is fixed at one meter above the ground to determine the maximum
value of the field strength. Both parallel and perpendicular of the antenna are set to make the
measurement.

We have done X, y, z planes in EUT and horizontal and vertical polarization in detecting antenna.
For each suspected emission, the EUT was arranged to its worst case and then the table was turned
from 0 degrees to 360 degrees to find the maximum reading.

The test-receiver system was set to average or quasi peak detect function and Specified Bandwidth
with Maximum hold mode.

Test procedure above 30 [J

1.

Ooogooogoog

Spectrum analyzer settings forf<1 O :
Span = wide enough to fully capture the emission being measured
RBW =100 O
VBW = RBW
Detector = quasi peak
Sweep time = auto
Trace = max hold
Spectrum analyzer settings for f =1 [ : Peak
Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
RBW=1 [
VBW =2 3 0
Detector = peak
Sweep time = auto
Trace = max hold
Trace was allowed to stabilize

I B A B

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
The authenticity of the test report, contact shchoi@kes.co.kr

KES-P-5101-14 Rev. 6 KES A4



KES Co., Ltd.
3701, 40, Simin-daero 365beon-gil, Report No.:
KE Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea KES-RF-19T0081

Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (19 ) of (46)
www.kes.co.kr

3.

Note.

A

I B A

|

OooOood

Spectrum analyzer settings forf =1 [0 : Average

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest

RBW=1 [J

VBW >3 x RBW

Detector = RMS, if span/(# of points in sweep) < (RBW/2). Satisfying this condition may

require increasing the number of points in the sweep or reducing the span. If this condition

cannot be satisfied, then the detector mode shall be set to peak.

Averaging type = power(i.e., RMS)

1) As an alternative, the detector and averaging type may be set for linear voltage averaging.

2) Some instruments require linear display mode in order to use linear voltage averaging. Log or
[0 averaging shall not be used.

Sweep = auto

Trace = max hold

Perform a trace average of at least 100 traces.

A correction factor shall be added to the measurement results prior to comparing to the emission

limit in order to compute the emission level that would have been measured had the test been

performed at 100 percent duty cycle. The correction factor is computed as follows:

1) If power averaging (RMS) mode was used in step U, then the applicable correction factor is
10 log(1/x), where x is the duty cycle.

2) If linear voltage averaging mode was used in step [, then the applicable correction factor is
20 log(1/x), where x is the duty cycle.

3) If a specific emission is demonstrated to be continuous (= 98 percent duty cycle) rather than
turning on and off with the transmit cycle, then no duty cycle correction is required for that
emission.

The loop antenna was investigated with three polarizations, and horizontal and vertical polarizations
were reported as the worst case.

f<30 O, extrapolation factor of 40 [J /decade of distance. Fq = 40log(Dw/Ds)

f =230 [, extrapolation factor of 20 [ /decade of distance. F4 = 20log(Dw/Ds)

Where:
F« = Distance factor in [
Dm = Measurement distance in meters
Ds = Specification distance in meters

CF(Correction factors(L] )) = Antenna factor(lJ /m) + Cable loss(L] ) + or Amp. gain(0 ) + or Fq([J )

Field strength(CJ O /m) = Level(J O ) + CF (O ) + or DCF(J )

Margin(O ) = Limit(d O /m) - Field strength(O O /m)

Emissions below 18 [1 were measured at a 3 meter test distance while emissions above 18 [

were measured at a 1 meter test distance with the application of a distance correction factor.

The fundamental of the EUT was investigated in three orthogonal orientations X, Y and Z, it was determined
that X orientation was worst-case orientation; therefore, all final radiated testing was performed with the
EUT in X orientation.

The worst-case emissions are reported however emissions whose levels were not within 20 O of
respective limits were not reported.

According to exploratory test no any obvious emission were detected from 9 [0 to 30 O.
Although these tests were performed other than open field site, adequate comparison measurements
were confirmed against 30 m open field site. Therefore sufficient tests were made to demonstrate
that the alternative site produces results that correlate with the ones of tests made in an open field
based on KDB 414788.
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Limit

According to 15.209(a), for an intentional radiator devices, the general required of field strength of radiated
emissions from unintentional radiators at a distance of 3 meters shall not exceed the following values :

Frequency (M) Distance (Meters) Radiated (xV/m)
0.009 ~ 0.490 300 2400/F(ktiz)
0.490 ~ 1.705 30 24000/F(kfz)

1.705 ~ 30.0 30 30
30 ~ 88 3 100**
88 ~216 3 150%*
216 ~ 960 3 200%**

Above 960 3 500

**Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under this
Section shall not be located in the frequency bands 54 ~ 72 Mz, 76 ~ 88 Mz, 174 ~ 216 Mz or 470 ~ 806 M.
However, operation within these frequency bands is permitted under other sections of this Part, e.g., Sections
15.231 and 15.241.

According to RSS-Gen, Except when the requirements applicable to a given device state otherwise,
emissions from licence-exempt transmitters shall comply with the field strength limits :

Frequency (M) Distance (Meters) Radiated (£V/m)
0.009 ~ 0.490 300 2 400 / F(kHz)
0.490 ~ 1.705 30 24 000 / F(kiz)

1.705 ~ 30.0 30 30
30 ~ 88 3 100
88 ~216 3 150
216 ~ 960 3 200
Above 960* 3 500

* Unless otherwise specified, for all frequencies greater than 1 GHz, the radiated emission limits for licence-
exempt radio apparatus stated in applicable RSSs (including RSS-Gen) are based on measurements using a
linear average detector function having a minimum resolution bandwidth of 1 MHz. If an average limit is
specified for the EUT, then the peak emission shall also be measured with instrumentation properly adjusted
for such factors as pulse desensitization to ensure the peak emission is less than 20 dB above the average
limit.

Note: Transmitting devices are not permitted in restricted frequency bands unless stated otherwise in
the specific RSS.
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Duty cycle

Regarding to KDB 558074 D01_v05102, 6.0,Measurements of duty cycle and transmission duration shall be
performed using one of the following techniques:

a) A diode detector and an oscilloscope that together have sufficiently short response time to permit accurate
measurements of the on- and off-times of the transmitted signal.

b) The zero-span mode on a spectrum analyzer or EMI receiver if the response time and spacing between
bins on the sweep are sufficient to permit accurate measurements of the on- and off-times of the transmitted

signal.
Test mod Ton time Period Duty cycle Duty cycle Duty cycle correction factor
est mode (ms) (ms) (Linear) (%) (dB)
802.11b 10.00 10.00 1.00 100 0
802.11g 10.00 10.00 1.00 100 0

Duty cycle (Linear) = To, time/Period
DCF(Duty cycle correction factor (dB)) = 10log(1/duty cycle)

. .
802.11b // Middle channel 802.11g // Middle channel
Spectrum T u_?'x Spectrum " u_?'x
Ref Level 20.00 dém  Offset 11.55 d8 w RBW 10 MRz Ref Level 20.00 dém  Offset 11.55 d8 w RBW 10 Mnz
Att 30d6 » SWT 10ms & VBW 10 MHz Att 0 d8 = SWT 10ms & VBW 10 MHz
SGL SGL
| O Yeormi e
SRR S — e SENEE I | NN B e e SRR SRR RN RSN N EED (v S L e
10 a8 10 d8.
0 dém 0 d&m
-10 8 10
20 e 20 e
30 o 30 o
40 40
50 dur 50 e
60 60
70 70
CF 2,437 GHz 591 pts 1.0 ms/ ||| CF 2.437 GHz 591 pts 1.0 s/
-r — —— - m— ——
)i Ready e | b, Ready e .
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Test results (Below 30 Mk)

Mode:

802.11b

Distance of measurement: 3 meter

Channel: 6 (Worst case)
Frequency Level Ant. Pol. CF Distance factor Field strength Limit Margin
M) (dBuV) (H/V) (dB) (dB) (dBV/m) (dBV/m) (dB)
0.995 32.00 H 21.00 -40.00 13.00 27.70 14.70
0.995 28.20 A% 21.00 -40.00 9.20 27.70 18.50
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Horizontal
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Test results (Below 1 000 Miz) — Worst case
802.11b

Mode:

Distance of measurement:

Channel:

3 meter

6 (Worst case)

Horizontal // Vertical

KES
SAC #4(10m)

<<D (30 - 1 000) MHz RE TEST>>

KES D-SAC #4(10 m)

Modsl - BMC-T0447BW Standard CFCCPart15ClassBam
Op. Mode - 802.11b_MID Ant.Factor 1 715(+6 dB), KOLAS
933[30' CKES
Remark1
[dB(V/m)]
e T T T : : T 1 1 1| ceosMEam
100 F——————— : : e oy
of————— ) ——
E 1 1 1 | o 1 1 | 1 | | [ ———&—— Suspactsd ltem(H)
= | | | T 1 ' ' ' } T ———s—— Suspactad Itam(V)
nE I —t— I I 1 1
I e : —
3 50 £ : : : : : : : ; : ——+—+—+H
oE——t 1L = —_ -
S S B A -
2 A L P T T e R R RN
m: ] ] ] | ] ] ] ] | ] | | ] |
) S S B SN : : A S N S
30.00 50.00 100.00 500.00 1000.00
Fraquancy [MHz]
Spectrum Selection
MNo. Freguency (P) Reading c.f Resul t Limit Margin Height Angle Remark
_ PH QP QP
[MHz] [dB(uv)] [dB(1/m)] [dB(uv/m)] [dB(uv/m)] [dB] [cm] [deq]
1 150,038 H 49 3 -26.8 22.5 43.5 21.0 2000 307.0
2 199.993 H 52.0 -22.9 29.1 3.5 14,4 1000 293.0
3 J00.145 H 54 2 -19.8 34 4 46.0 11.6 1000 253.0
4 J49.9/9 H 58.2 -17.6 40.6 46.0 5.4 100.0 178.0
5 400,056 H 56.0 -16.6 39.4 46.0 6.6 100.0 174.0
6 499 965 H 52.5 -14.3 38.2 46.0 7.8 2000 140.0
7 124,939 W 46 .6 -25.6 21.0 3.5 2.5 150.0 208.0
8 199.993 W 53.3 -22.9 30.4 3.5 13.1 100.0 23.0
g 300024 62.5 -19.8 427 46.0 3.3 150.0 121.0
10 348 979 W 49 5 -17.6 31.8 46.0 14,1 100.0 86.0
11 499 9656 W 51.2 -14.3 36.9 46.0 9.1 100.0 329.0
12 687.539 W 43 .4 -10.6 32.8 46.0 13.2 100.0 194.0
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Test results (Above 1 000 M)

Mode: 802.11b
Distance of measurement: 3 meter
Channel: 01
- Spurious
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBaV) etect mode (H/V) (dB) (dB) (dB&V/m) (dB&V/m) (dB)
1377.70 47.22 Peak H -6.37 - 40.85 74.00 33.15
1794.50 47.82 Peak -2.87 - 44.95 74.00 29.05
4834.00 46.39 Peak H 7.22 - 53.61 74.00 20.39
1843.70 46.27 Peak A\ -2.41 - 43.86 74.00 30.14
2118.70 47.43 Peak A\ -0.69 - 46.74 74.00 27.26
4834.00 48.65 Peak \% 7.22 - 55.87 74.00 18.13
4834.00 34.70 Average A\ 7.22 - 41.92 54.00 12.08
- Band edge
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
(i) (dBaY) clect moge | @) (dB) (dB) (@BV/m) | @BA/m) | (dB)
2378.76 48.57 Peak H -0.16 - 48.41 74.00 25.59
2387.09 51.67 Peak \% -0.14 - 51.53 74.00 22.47
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum [E] Spectrum [E]
b= i‘:: FeUAnTR :1:‘;; SWT 17 ps : j:";m ;::’: Mode Auto FFT b i‘:: FeUsAnTR :1:‘;; SWT 17 ps : j:";m ;::’: Mode Auto FFT
- a’- maf1] 48,57 dBpY *= "“”‘. mMaf1] BT ARV
e Mi[1] ol Mi[1] ::.':fu.m..u-n.':\_:.r
:Z m , | III}I'- o0 dBys I[ | I;?.:<|H|ul|ll,|l.'|
| | |
70 | ] 70 dBys
50 : ! - | L A - snuu: 8
] A Pl NP 570 o o it i N VS 1! b
ke = | : 40 dBp=+ il F
30 | | 0 B, 1
- ‘ " |
10 deuv T | 10 v : |
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) 'w:::l Ref | m:]l x-val;ea] — | \r;:n:::e - | _Function | Function Result | :":1:'] Ref | 'lr\:]] x-vulgu” — 1 v::::;:a : | Function | Function Result [|
L )| — — | mMeasuring... wernnnei) e Al " il - = i | Measuring... [TITITIIL ] a y

KES-P-5101-14 Rev. 6

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.

The authenticity of the test report, contact shchoi@kes.co.kr

KES

A4




s

KES Co., Ltd.

3701, 40, Simin-daero 365beon-gil,
Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea
Tel: +82-31-425-6200 / Fax: +82-31-424-0450
www.kes.co.kr

Report No.:

KES-RF-19T0081
Page (26 ) of (46)

. .
Horizontal // Peak for 1 Gz to 3 Gz Vertical // Peak for 1 Gz to 3 Gz
Spectrum 4 (%) a9 Spectrum 4 (@] a
Rof Lovel 107.00 dBpy ® RBW 1 MH: Ref Level 107.00 dBpv ® RBW 1Mz
- Att 1008 SWT 2 ms @ VBW 3 Mz Mode Auto Sweep At 10dl  SWT 2ms @ VBW 3 MMz Mode Auto Sweep
@ 1Pk Max @ 1P Max
MzZ[1] o 47.22 dBpY Mai1] | 36.27 dBpY
100 dBys 1 1.37770 GHzr 100 dBy | 1.84370 GHr
1] 104,08 dBpy] ma[1] 106.94 dBpV
Q0 dB 2.41100 GHZ S0 diy 241100 GHz
&0 dBy 80 dBu
70 d 70 deus
60 dBjs 60 dBy T
50 - q
50 dBys A dB 1 B
i RN { P e R M R AN ‘:;A-JM-” fresid s it "L"I‘J" it ioouens S ETEEL
40 dey — By
30 dBy 30 deuv
20 dBys 20 dBys
10 deye 10 dBy
Starl 1.0 GHz 691 pts Stop 3.0 GHz || [\Start 1.0 GHz 691 pts Stop 3.0 GHz )
Markor Marker
Type | Retf | Tre | X-valua 1 Y-valun | Function | Function Result ||| Type | Ret | e | X-valug | ¥-valug | Function | Function Result |
M1 1 2.411 GHz 103.08 depy M1 1 2411 GHz | 106.94 dBpv |
M2 1 19777 GHz 87,22 degv [ L 2.1187 Ghz | 47.43 dBpv
m3l 1 1.7945 GHz 47.82 doy I M3 1 1.8437 GHz 46.27 doyv
. .
Horizontal // Peak for 3 iz to 18 Gz Vertical // Peak for 3 (iz to 18 (i
Spectrum 4 (¥} a Spectrum 4 (X ()
Rof Lovel 107.00 dBpy ® RBW 1 MH: I Ref Lovel 107.00 depv - REW 1 MHz
At 1008 SWT 45ms ® VBW 3MHz  Mode Auto Sweep At 108 BWT 45ms @ VBW 3 MHz Mode Auto Sweep
[@ 175 Max
Mi[1] 46,39 dBpY| TN 48,65 dBpY]
100 dBys 4.08340 GHZ 4.08340 GHZ
50 dBy
BO dBys
70 diy
60 dBjs
50 By’ + ,_Lq
-:;w:f.» T s | TR IREVCS P (TR G S PR N S W, [ R P T ey b _enlady L Al
30 dBy
20 By
10 dBys
Start 3.0 GHz 591 pts Stop 168.0 GHz Hz 591 pts Stop 10.0 GHz
il ik ] measuring... . Bk Measuring... m

Horizontal // Average for 3 (z to 18 (ifz

Vertical // Average for 3 Gz to 18 Gk

N/A

Att

Ref Level 97.00 dépy

(X} Spectrum 2 (0

& REW 1 MHD

10 dB & SWT 45 ms = VBW 3 MHZ Mode Auto Sweep

SGL Count 100/100

[@ 1R Avgrwr

S0 dBy

mi[1]

B0 dBy

34.70 dBpY
4.8240 GHz

70 dBy

60 dB

10 dBys

0 dey

Start 3.0
—

Hz

691 Els

JL ] Ready

smi 16.0 GHz
ARREERRES

Note.

1. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11b

Distance of measurement: 3 meter

Channel: 06

- Spurious

Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin

(M) (dBaV) etect mode (H/V) (dB) (dB) (dB&V/m) (dB&V/m) (dB)
1380.60 47.86 Peak H -6.35 - 41.51 74.00 32.49
1794.50 48.63 Peak H -2.87 - 45.76 74.00 28.24
1380.60 46.43 Peak \'% -6.35 - 40.08 74.00 33.92
2170.80 46.12 Peak \% -0.57 - 45.55 74.00 28.45
4878.00 47.71 Peak \'% 7.54 - 55.25 74.00 18.75
4878.00 35.15 Average \% 7.54 - 42.69 54.00 11.31
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. .
Horizontal // Peak for 1 Gz to 3 Gz Vertical // Peak for 1 Gz to 3 Gk
T & et O (7]
Raf Loval 107.00 dégy ® RBW 1 MHz Rof Lovel 107.00 dayy & RBW 1 MHz
At 108 SWT 2 ms  VBW 3 MMz Mode Auto Sweep e an 1048 SWT 2 ms @ VBW 3 MH:  Made Auto Sweep
@ iv Mar )
s 1] 18.63 dBpv| Maf) | 46.12 dBpv|
100 d&n M1 1. 79450 GHz| 100 oy ] 2.17080 GHz
Mif1] f 100,74 dBjv) sif1] | 106,45 dBpY|
90 diu 2.40700 GHz| 90 dius ‘ 2,43700 GHz]
80 ey 80 deus i
70 a8 70 diyr i
60 dby i || &0 di B
50 dey - — v 50 du . s - -
o PIGUSTS § SERI CEPAI -_w.u-_,.\J%Aw_,.»-_) Y PRERRITER ST ; RIS ISP, | KPYPN PORaeTy (P iy £ SR Tt ittt nrd
" &
30 iy 30 dBay
20 deys 20 dius
10 oy 10 dBw
Start 1.0 Giiz 691 pis Stop 9.0 GHz tart 1.0 GHz 691 pts Btop 3.0 GHz
Marker Marker
hi Rof | Trc H-valun ¥-walus |__Function | Function Rosult | Type | Ref | Tre | K-value | W -walue | Funetion | Function Result |
ML 2.437 GHz | 100.74 depv M1 | 2.437 GHz | 106,45 digy |
M2 1 1.2806 GHz 47.86 dBHV i M2 1 1,3806 GHz 1 46.43 UB;JY
M3 1 1.7948 GHz 48.63 digv M3 1 2.1708 Gz 46,12 v
)il T ) y )il T Fieasuring.. m
. .
Horizontal // Peak for 3 (lz to 18 (ifz Vertical // Peak for 3 Gz to 18 (ffz

® =

Spectrum <4
Ref Lovel 97.00 dépy - RBW 1 MHz
Att 10 dE  SWT 45 ms & VBW 3 MHz

Ref Lovel 107,00 digy

Spectrum < @ﬁ 2

& RBW 1 Mh:

Mode Auto Sweep ALt 10d8  BWT 45 me & VBW 3 MHz  Mode Auto Sweep
[@ 175 Max [@ 177 Ma:

Mi[1] 37.71 dBpV
oLl 100 deu 18700 GHz
B0 dBy 90 dBy
70 dBys &0 dBy
&0 dBys 70 dBis
50 dBy 60 dBy
PRI U A
40 A J’l SRV R TR TRV P aa ¥t AR, (| AP

W L L= Tk, I =4 v
hhuh“"”‘l‘"ml‘ Mo‘)l . PO Y. gl
20 dey 40 deyv- S i I B S B SN,
20 dey 230 daus
10 dey 20 dby
0 dBys 10 4By
Start 3.0 GH: 691 nts Stoon 180 GH. Start 3.0 GHz G911 pts Stop 18.0 GHz ||

Horizontal // Average for 3 (z to 18 (ifz

Vertical // Average for 3 Gz to 18 Gk

N/A

Att

Ref Level 97.00 dépy

L:=2y
v

Spectrum 2

& REW 1 MHD
10 dB & SWT 45 ms = VBW 3 MHZ Mode Auto Sweep

SGL Count 100,100
[@ 1R Avgrwr

90 dBy

miaf1] 35.15 dBpY

1. BT8O GHZ]

B0 dBy

70 dBy

60 dB

S0 dBy

=1 = o

691 Ets

Stop 16.0 GHz
LLLLLLLLL] ﬁ &

Ready

Note.

1. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11b

Distance of measurement: 3 meter

Channel: 11

- Spurious

Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin

(M) (dBaV) etect mode (H/V) (dB) (dB) (dB&V/m) (dB&V/m) (dB)

1380.60 47.79 Peak H -6.35 - 41.44 74.00 32.56
1797.40 47.16 Peak H -2.84 - 4432 74.00 29.68
3250.00 46.61 Peak H 1.72 - 48.33 74.00 25.67
1383.50 48.19 Peak \'% -6.33 - 41.86 74.00 32.14
1797.40 47.22 Peak \% -2.84 - 44.38 74.00 29.62
4921.00 47.48 Peak \% 7.86 - 55.34 74.00 18.66
4921.00 34.49 Average \% 7.86 - 42.35 54.00 11.65

- Band edge

Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin

(Miz) (dBV) ctect mode (H/V) (dB) (dB) (dBN/m) | (dBuV/m) (dB)
2493.33 47.61 Peak H 0.10 - 47.71 74.00 26.29
2898.66 53.57 Peak \Y 1.46 - 55.03 74.00 18.97
2485.84 42.60 Average \Y 0.08 - 42.68 54.00 11.32
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Restricted band // Horizontal // Peak

Restricted band // Vertical // Peak

Specrum s O SRRSO [

Raf Level 106,00 dByy & REW 1 MHz

Rof Lovel 106,00

Specrum s O SRRSO [

dy ® RBW 1tz

Att 15d8 SWT 7.6 s @ VBW 3 MHz Mode Auto FFT Att 15d8 SWT 7.6 s @ VBW 3 MHz Mode Auto FFT
[@ 2Pk Max [@ 2Pk Max
< mafi] ‘,-'-' T e mafi] 1.57 dBpY
100 diys — 100 48y = 2.4 80 GHz
" L M1 o M1 3,85 dBpv]
G0 dBpv 24835000 GHz| | 90 dBuV - 24835000 GHz|
\
BO dBy = B0 dBLY
LY \
70 dBy T 70 dBys T
\
60 dBy - 60 dBy VS ™ wT
Y, = e | X i
. " = Y A S0 By i Vi P Ay I =
R 4 RN F, N
40 dBp 40 dey
30 By 30 dBy
20 By 20 dey t
2
10 dBy } 10 By e :
CF 2.4825 GHz 691 pts CF 2.4825 GHz 691 pts Span 55.0 MHz
Marker Marker
Type | Ref | Trc | Hevalue | Yevalue | Function | Function Result I _Type | ref | Tre | ®-walue 1 Y-value | Function | Function Result |
M1 1] 2.4835 GHz 45.44 dopy | | M 1] 2.4835 Gz | 53.85 dayv
Mz | 1] 2.5 GHz | 46.15 dBpy | Mz 1 2.5 GHz | 51.76 dBuv |
M3 1 2.493325 GHz 47.61 dBph M3 1 2.4BBESE GHz 53.57 dBpy

Fie,
J

-

Nearrng GE W8

Restricted band // Horizontal // Average

Restricted band // Vertical // Average

N/A

Ref Level 106,00
At

[@ 1R avgrwr

15d8
SGL Count 100/100

Specnms O SEECEG) |7
By & REW 1 MHz

SWT 7.6 s & VBW 3 MHz  Mode Auto FFT

mMaf1] 42.60 dBpv|

100 dBy:
oo

50Gmus

2.4858430 GHz

Mi[1] 42,50 dByv|

24835000 GHz

B0 dBy

70 By

60 dBy’

50 dB

% x|

40 dBys

10

CF 2.4825 GHx

Span §5 0 MHz

Marker

691 pts
W-walue 1 F-valug Function | Function Rosult |

Type | Ret | Trc |
M 1|

2|
M3

|
42.58 dBp
41.89 oy |
42,60 dBpv

24835 GHz |
2.5 GhHz |
2. 4BEE43 GH2

-

Ready

G

Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 @z to 3 Gz

Spectrum 4 (€ o
Rof Lovel 107.00 dayy & RBW 1 MHz
b att 1048 BWT 2 ms @ VBW 3 MH:  Mode Auto Sweep
@ 1Pk Max
mMa[1] 47.79 ABpY]
100 M 196060 CHz
mMi[1] 101,56 dBpv|
90 | 2.46020 GHz|
80 diys
70 dgs i
&0 diy :
; i
50 By I i
-.-;\w» o N.\,.u-.—.o\J!-d't‘\-ydu‘-»I—N.‘b-ul\.i_‘a‘h_-‘u A Armnsd ™ e T o ETT———
30 di
20 diy
10 de
Htart 1.0 GHz 691 Eli ENIE 3.0 GHz
Marker
Type | Ret | Tre | -value | wevalue | Function | Function Result |
M1 = 24602 GHz | 101.56 dBuv |
Mz 1 47.16 dByV
M3 1 1,3806 GHz 47.79 dByv

T

Spectrum 4 63} ﬂ-?
Ref Level 107.00 digv & RBW 1 MHz
- ALt 10dB  SWT 2ms & VAW 3 MHz  Mode Auto Sweep
@ 1Pk Max
™3] 10,19 dBpv]
100 ey 198350 GHz
ma[1] 106,76 depy
90 a8 [ 2,46020 GHz
|
B0 dBy .
70 dé; |
60 doy J.
A
50 diy 5 1y
P 4,.‘,,,.,..1.[_ R ITTRE PR SRR R e Y S R
40 dBys
30 dius
20 di
10 dByh
Start 1.0 GHz 691 pts sh'lE 3.0 GHz
Marker
Typa | Ref | Tec | *-valug | v-value | Function | Function Result |
M1 1 2,4602 GMz 106.76 a8V
Mz i 17974 GHz 47,22 degv |
M3 1 1,3835 GHz 48.19 dayV
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Horizontal // Peak for 3 Gz to 18 @z

- B
Ref Level 97.00 dépv & RBW 1 MHz
Att 10dE SWT 45 ms & VBW 3 MHz M

ade Autc Sweep Att
@ 1Pk Max

Vertical // Peak for 3 @z to 18 (lz
Specum4 G [epemmEnne) (%)

® REBW 1 MHz
10dE  SWT 45 ms & VBW 3 MHz

Made Auto Sweep

Mi[1] 16.61 dBpY

50 dBy 3.2500 GHz

Mi[1] 4748 dBpY
4.9210 GHz

B0 dBy

e g u./"‘“]L Jutstd g g anH
W pilp i " At L A A - L it "
- t [P T =

0 dBy

Start 3.0 GHz 691 pts

T: J - - B\GE 18.0 GHZ.‘&
Horizontal // Average for 3 (z to 18 (ifz

L . :-: % ] Measuring... ms‘ﬁn — GH:g
Vertical // Average for 3 Gz to 18 Gk

Spectrum 2 () =
Ref Level 97.00 dépv & REBW 1 Mz

Att 10dE & SWT 45 ms & VBW 3MHz Mode Auto Sweep
SGL Count 100/100

[@1rm Avgrwr

Mi[1] 04.49 dBpV

o0 dBy 4.9210 GHz

B0 dBy

70 dBy

60 dB

N/A

691 Ets‘ Stop 18.0 GHz
i 1 Ready  NENNNNNND ﬁ |

Note.

1. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11g
Distance of measurement: 3 meter
Channel: 01
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBaV) (H/V) (dB) (dB) (dBV/m) (dBV/m) (dB)
1380.60 47.94 Peak H -6.35 - 41.59 74.00 32.41
3250.00 47.62 Peak H 1.72 - 49.34 74.00 24.66
2112.90 47.29 Peak v -0.70 - 46.59 74.00 27.41
2165.00 46.66 Peak A% -0.58 - 46.08 74.00 27.92
4813.00 51.81 Peak \% 7.06 - 58.87 74.00 15.13
4813.00 35.98 Average \% 7.06 - 43.04 54.00 10.96
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBuV) H/V) (dB) (dB) (dBzV/m) (dBzV/m) (dB)
2382.92 47.05 Peak H -0.15 - 46.90 74.00 27.10
2386.05 50.57 Peak \% -0.14 - 50.43 74.00 23.57
2390.00 51.12 Peak \Y -0.13 - 50.99 74.00 23.01
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Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
(‘spectrum F| | [seeanm | SSRGS (e (]
Raf Loval 107.00 déuy = RBW 1 MHz Ref Level 107.00 dauy = RBW 1 MHz
fe Att 10d8 SWT 17 us & VAW 3 MH:  Mode Auto FFT fe Att 10d8 SWT 17 us & VAW 3 MH:  Mode Auto FFT
@ 1Pk Max @ 1Pk Max
100 dhu iy Rl 100 dhu Ty ¥ TN
Mil1] Y108 u\urr'.t Mil1] 2.21 dBpv|
90 iy f A 10000 GHz| 90 iy J LA10000 GHz|
80 digs !"I 80 digs I'I
74 cey IiI 70 b ¥y :
&0 dB )\,l &0 dB _,r
¥ 5| ol = S0 dB '. v
w.'{ o T N L T ik A aiindv e medl 46\Ju:||r! Vb e DR P e o
30 dEys 30 dEys
20 dBu 20 dBu
10 ' 10 '
&ﬂ‘! 2.3 GHz 691 pts mﬂ 2.42 GHz &ﬂ‘! 2.3 GHz 691 pts mﬂ 2.42 GHz
Marker Marker
| Type | Ref | Tre | ®-value | Yowalus | Function | Function Result | | Type | Ref | Tre | ®-value | Y-walus | Function | Function Result Il
M1 1 2.31 GMz 41.05 dBgv M1 1 2.31 GMz 43.21 dBgv
M2 1 2.39 GMz 46.92 digV M2 1 2.39 GMz 51.12 digV
M3 1 238262 GMz 47.05 dByv M3 1 238805 GMz £0.57 dByv
[ e e | [ e T e
Horizontal // Peak for 1 Gz to 3 @k Vertical // Peak for 1 @z to 3 Gz

Ref Level 107.00 dBuv

& RBW 1 MHz

Ref Level 107.00 dBuv & REBW 1 MHz
Att I0dE  SWT 2 ms & YBW 3 MHz  Maode Auto Sweep Att I0dE  SWT 2 ms & YBW 3 MHz  Maode Auto Sweep
@ 1Pk Max @ 1Pk Max
M2[1] 47.94 dBpv) mMaf1] [TH 47,29 dBpY
100 By ! o L.aa060 GHz) (|| 100 deue | 2.11290 GHz
M1[1]) | 103.09 dBuv)| Mi[1] 104,95 dBpv)|
2.41100 GHz 2.41100 GHz|
90 dBy
B0 dBy
70 déys u 1
N
60 dBpY I
i e LT B PR \ .»-*“'\a‘ B e PO R——
M, \ It
S0 dBy & t
L Jl K
S\:m-. i S i Bt e N YRVEN BT %H*—WLMMJ“\W‘U-
m
30 dBy d
Start 1.0 GHz 691 pts Stop 3.0 GHz
20 day
Type | Ret | Tre | ¥-value | v-vaue | Function | Function Result |
M1 1 2.411 GHz | 104.95 dBpv
10 dBys Mz | | ! 2.165 GHz | 4666 dByY |
Htart 1.0 GHz 691 pls Stop 9.0 GHz M3 1 2.1126 GHz 47.29 dipv
)i e () ) e W e
. L J A\ L J Zi y
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Horizontal // Peak for 3 iz to 18 Gz

Vertical // Peak for 3 @z to 18 Gz

et O ¥

Ref Level 97.00 dépy & REBW 1 MHz

Ref Level 97.00 dépy & REBW 1 MHz
Att 10dE  SWT 45 ms & VBW 3 MHz

et O [®)

- Att I0de SWT 45ms & YBW 3 MHz Mode Auto Sweep Made Auto Sweep
@ 1Pk Max @ 1Pk Max
Mi[1] 47,62 dBpY Mi[1] 51,81 dBpY
50 dBy 2.2500 GHz|l o gays 4.8130 GHz
B0 dBy B0 dBy
70 dBys 0 dBy
&0 dEuv- &0 dBy
T " S0 dBw !
e U L PR Ity rrm M ‘,ll‘_ WY o \
40 s | T g TOR LT Y o 40 dB s [ I b, et - A LAt
W o o I e T = =
30 dBy 30 diy
20 dBuy- 20 daw
10 dBy 10 dBys
0 dBuv- 0 dews
Start 3.0 GHz 691 pts E
_ pts Start 3.0 H:' 691 E Stop 18.0 GHz
L Measuring... JL Measuring... A

Horizontal // Average for 3 (i to 18 (iz

Vertical // Average for 3 Gz to 18 (iz

Ref Level 97
Att

[@ 1R Avgrwr

SGL Count 100/100

Spectrum 2

®| i
00 dBpy & REW 1 MHz
10 dé & SWT 45 ms & VBW 3 MHz Mode Auto Sweep

N/A

90 dBy

MIL1] 05,98 dBpV

B0 dBy

4.8130 GHz

70 dBy

&0 dBy

S0 dBy

40 day

30 dBuv -

20 dBy

10 diys

o o

e

Start 3.0 G

691 Ets‘

Stop 16.0 GHz
LLLLLLLLL] ﬁ &

Ready

Note.

1. Average test would be performed if the peak result were greater than the average limit.

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
The authenticity of the test report, contact shchoi@kes.co.kr

KES-P-5101-14 Rev. 6 KES

A4



s

KES Co., Ltd.

3701, 40, Simin-daero 365beon-gil,
Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea
Tel: +82-31-425-6200 / Fax: +82-31-424-0450
www.kes.co.kr

Report No.:

KES-RF-19T0081
Page (35 ) of (46)

Mode: 802.11g

Distance of measurement: 3 meter

Channel: 06

- Spurious

Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin

(M) (dBuV) H/V) (dB) (dB) (dBV/m) (dBxV/m) (dB)
1380.60 48.64 Peak H -6.35 - 42.29 74.00 31.71
2121.60 45.37 Peak H -0.68 - 44.69 74.00 29.31
3250.00 47.72 Peak H 1.72 - 49.44 74.00 24.56
2112.90 46.61 Peak \Y -0.70 - 4591 74.00 28.09
3250.00 47.85 Peak \Y 1.72 - 49.57 74.00 24.43
4878.00 48.39 Peak \Y 7.54 - 55.93 74.00 18.07
4878.00 34.74 Average A\ 7.54 - 42.28 54.00 11.72
This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
The authenticity of the test report, contact shchoi@kes.co.kr
KES-P-5101-14 Rev. 6 KES A4




KES Co., Ltd.
3701, 40, Simin-daero 365beon-gil, Report No.:
KB Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea KES-RF-19T0081
Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (36 ) of (46)
www.kes.co.kr

Horizontal // Peak for 1 Gz to 3 Gz Vertical // Peak for 1 (z to 3 Gz

Specn SRR GRS e e e I

Raf Loval 107.00 déy - RBW 1 MHz Ref Lovel 107.00 dapy = RBW 1 MHz

Att 10 B BWT 2ms @ VBW 3 MH:  Modo auto Swesn b ate 1048 BWT 2ms & VBW IMH:  Mode Auto Sweep
817k Max [0 17+ Mar
Ma[1] 7] 4507 dBpv| M2[1] I" M1 1661 dBpv]
100 d&y | 212160 GHz| 100 d8p 2.11290 GHz|
MiI[1] 100,07 dijv) Mi[1] 105.54 dBpv|
90 deu 2,43990 GHz 2,43990 GHz
90 s
80 dBuy
B0 dbys
70 dig
60 diy T l| 70 diy T
50 dBy o { |
P 60 deys
st h | PPIETION [PV (¥ ORI AP YT APPTI g I\'”’w-»m ptiall U o i J I|_
40 diys = - ¥
50 ” L}
30 dB o L i ha
e« e PENERTITE PRUTRPTI N WP [ W e W, it SEE EEEY PR
40 dis
20 dBuv
10 digs 30 di
Htart 1.0 GHz 691 Eli 5t op 3.0 GHz
Marker 20 dBy
_Type | Aot | Tec | *-valug | ¥-value | Function | Function Result |
| ™ 1 2.4399 GHz | 200.07 diyv |
Mz 1 1.3806 GHz | 4864 depy | | 10 dy
M3 1 2.1218 GHz 4537 digV Htart 1.0 GHz

i e e B B e B L

Horizontal // Peak for 3 (z to 18 @z Vertical // Peak for 3 @z to 18 (z

@) spectruma @[

Gl Specerrum 4 (@)

Ref Level 97.00 diyy - RBW 1 MHz Ref Level 97.00 diyy - RBW 1 MHz
At 10 di  SWT 45 ms & VAW 3 MH:  Mode Autc Sweep At 10 i SWT 45 ms & VBW 3 MMz Mode Auto Sweep
@17 s (@17 Max
M) V2.72 dBpv| ML) V7,85 dByv|
i 2.2500 Ghie] 20 dBuy 2.2500 GHiz
M1[1] +0.99 dispv]
4 0700 GH|
BO di; B
£ 70 digs
0 d, 80
s | e
e e | z 1 N RN R i o ;
v pram ' ; % e ) TR, PRI a3 P L T
4D i e = = e i b st SR - N—" +0 dBys | - ! o qul) T B B
30 4 30 d
20d 2041
10 digs
0 s 0 b
Start 3.0 GHz 691 pts Htop 18.0 GHz Start 3.0 GHz 691 &S Stop 18.0 GHz
—_— AN e —
L ] | Heasuring.. 4 L )i Heaturing.. ]

Horizontal // Average for 3 (z to 18 (ifz Vertical // Average for 3 Gz to 18 Gk

Spectrum 2 (%)
- RBW 1 e

At 10 dB & BWT 45 ms & VBW 3 Mi:  Maode Auto Sweep
SGL Count 100/100

[@1Fm 2vgPwr

Raf Lovel 57,00 diyy

ML) 34,74 dopy|
90 dBy 4. Q780 GHz

N/A

30 diys =

20 diy

Stor 3.0 GHe 591 pits Hlop 1.0 GHz
e — —*—.
L )i ), Rrady [T ]

Note.
1. Average test would be performed if the peak result were greater than the average limit.

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
The authenticity of the test report, contact shchoi@kes.co.kr

KES-P-5101-14 Rev. 6 KES A4




s

KES Co., Ltd.

3701, 40, Simin-daero 365beon-gil,
Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea
Tel: +82-31-425-6200 / Fax: +82-31-424-0450
www.kes.co.kr

Report No.:

KES-RF-19T0081
Page (37 ) of (46)

Mode: 802.11g
Distance of measurement: 3 meter
Channel: 11
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBaV) (H/V) (dB) (dB) (dBV/m) (dBV/m) (dB)
1380.60 47.67 Peak H -6.35 - 41.32 74.00 32.68
1797.40 49.66 Peak H -2.84 - 46.82 74.00 27.18
3250.00 47.95 Peak H 1.72 - 49.67 74.00 24.33
2115.80 47.44 Peak v -0.69 - 46.75 74.00 27.25
3250.00 47.80 Peak \% 1.72 - 49.52 74.00 24.48
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBuV) H/V) (dB) (dB) (dBzV/m) (dBzV/m) (dB)
2487.28 51.71 Peak H 0.08 - 51.79 74.00 22.21
2483.69 59.73 Peak \% 0.07 - 59.80 74.00 14.20
2484.81 42.86 Average \' 0.08 - 42.94 54.00 11.06

Restricted band // Horizontal // Peak

Restricted band // Vertical // Peak

Raf Laval 107.00 dBuv

= RBW 1 MHz

specrum s O [SENMRNC o) [T

Raf Lavel 107.00 dBuy = RBW 1 MHz

Specrum s © [ SENMNNC o) |7

ALt

20dB  SWT 7.6 us & VBW 3 MHz

Mode Auto FFT

ALt

20dB  SWT 7.6 us & VBW 3 MHz

Mode Auto FFT

@17k Max @17k Max
mMa[1] 71 dBpv| [ — — mMa[1]
JREURIY=S e 100 dBuV
Y Mi1] Mi1]
90 ABuN- . “r 90 diy-
80 dy 90 deg
70 diyr 70 diyr
60 digs 60 dey 3 ol
T ¥
50 dg :. __A 50 dg -
40 diys 0 diy
30 dp 30 diyy
20 diy 20 diiyy
10 dgiy T T 10 dB r
CF 7,4825 GHz 691 pts Span 55.0 Mz GF 2,4825 GHz. 691 pts Span 55.0 MHz
Marker Marker
Type | Ref | Tre | | W-value | Function Function Result | Type | Ret | Tre | ®-value | wevalue | Function | Function Result |
M1 1 7.87 digv M1 1 2 .- 59.71 dBgv
Mz 1 48.84 dipy M2 1 52.52 dByV
M3 1 51.71 diyV M3 1 59,73 dByV
bil T Measuring... m"..nl ] Y] 1 I Measuring...  QEAAARELS 4
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s

Restricted band // Horizontal // Average Restricted band // Vertical // Average

e o G

Rof Lovel 106.00 dBuy = RBW 1 Mz
Att 15dB  SWT 7.6 ys & VBW 3 MHz Mode Auto FFT
SGL Count 100,100
[@17m AvgPwr
CETEN] 42,06 dBpy]
100 deyf 7.4840000 GHz
| — T — Mi[1] 42,38 dBpv|
90 By T 2.ABISO00 GH|
LLE
70 dis
\
50 dB .
I‘. —
N/A 0 oy S n
Ty X
a0 ——=r e
30 dgi—— 1 | i - 1
20 dBgs
|
10 dB F1
CF 2.4825 GHz 691 Eli R pan 55.0 MHz
Markar
Type | Ret | Tre | ®e-valus | w-valus | Function | Function Result |
M1 1 2,4835 GHz | 42,38 digV |
Mz 2.5 GHz | 4164 digv
M3 1 2.4B4800 GHz 4255 diyV

X L

Horizontal // Peak for 1 Gz to 3 Gz Vertical // Peak for 1 @z to 3 Gz

R

Hea

Ref Level 107,00 dauv - RBW 1 MHz Raf Loval 107.00 dagv & RBW 1 MHz
f At 1048 $WT 2 ms & VBW 3 MH:  Mode Auto Sweep p= ALt 1048 $WT 2 ms & VBW 3 MH:  Mode Auto Sweep
[@ 1P Max [@ 1Pk Max
™Ma[1] 40,66 ABpY| m2[1] |‘-
100 g8y T w1 1.79740 GHz 100 dBuf |
sif1] I 10130 dBpY, Mi[1] E
90 246010 GHz| 2.46310 GHz
90 diy +
B0 diy t | |
| a0 1
70 dBs |
&0 dB 1 70 e
JI| I | |I
M. i
0 oyl I i 60 diu !
et TESERRE] SUETNENI SRS U T ITY, S e e a  PpT g g i L
40 de Ly
50 dBas f e ‘.,.‘
" ]
30 dir Ay
s - W " . F Aot
P i S e i S04 L TUPTITY I W 7 o T T [ TR
20 diys
10 dB 30 dius
Htart 1.0 GHz 691 Eli ENIE 3.0 GHz
Marker 20 diy
Type | Ret | Tre | K-valus | vw-value | Funetion | Function Result |
M1 | 2,4631 GHz | 101.30 dbgv I
Mz 1 1,3806 GHz 47.67 digV 10 iy
M3 1 1,7974 GHz 49.66 dBuV Start 1.0 GH. 691 pt
: : c— -

EmF 3.0 GHz
|

Horizontal // Peak for 3 iz to 18 (ilz

Vertical // Peak

for3 Gz to1

8 iz

Raf Loval 97.00 dipyv = RBW 1 MHz Raf Loval 97.00 digy = RBW 1 Mz
pe At 10 d8  SWT 45 ms & VBW 3 MH:  Mode Auto Swaep pe_ALE 10 d8  SWT 45 ms & YBW 3 MH:  Mode auio Sweep
[@ 1Pk Max [@ 1Pk Max
mMa[1] 47.95 dBpv| mMa[1] 47.80 dBpv|
90 digs 3.2500 GHz 90 doy 3.2500 GHz
50 dius 50 dius
70 dy 70 dy
&0 60 By
% deus 5 duuw
B S Vg o ST TR Y B
0 W] b i Lo L TR @ U;' [ S, s il WO POV Ady e "o " - bl e i,
. = = v T 7 i e I vk o
30 digs 30 diy
20d 20 by
10 digs 10 diys
0 diy o
Start 3.0 :H: 591 pts Stop 18.0 GHz Start 3.0 .n‘: 531pts Stop 18.0 GHz
Bil | Measuring... 4 1 L | Hea P

Note.
1. Average test would be performed if the peak result were greater than the average limit.
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Test results (18 Gz to 30 Gz) — Worst case

Mode: 802.11b
Distance of measurement: 3 meter
Channel: 6 (Worst case)
Horizontal Vertical
(spectrum | 2| | (spectrum ) (=)
'..T'F:' TR awr Sdina s VEW Jbbe o shises '..T'F:' TR awr Sdina s VEW Jbbe o shises
- 00 dos
= =
70 dauv 70 dauv
ét i ét i
<o s <o s
£ .:_‘:-..-" iy YOG VO TR B SV st J____-;.u_:..-'- ek PRI WRTURRIDN FPURIY VSN PRPTPITE NG £ TSI S uo gy B W
20 day 20 days
10 10
0 s o
o 100 G v — G .;H,;g o 100 G v — G .;H,;é

Note.

1. No spurious emission were detected above 18 (lfz.
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3.6. Conducted spurious emissions & band edge
Test setup
EUT Attenuator Spectrum analyzer

Test procedure

Band edge
ANSI C63.10-2013 - Section 11.11

Start and stop frequency were set such that the band edge would be placed in the center of the plot
Span was set large enough so as to capture all out of band emissions near the band edge
Set the RBW = 100 kifz
Set the VBW = [3 X RBW].
Detector = Peak
Sweep time = auto
Trace mode = max hold
. Allow trace to fully stabilize.
Out of band emissions
ANSI C63.10-2013 - Section 11.11
1. Start frequency was set to 30 Miz and stop frequency was set to 25 (llz for 2.4 (ffz frequencies and
40 Gz for 5 Gz frequencies
2. Set the RBW = 100 Kz
3. Set the VBW = [3 X RBW].
4. Detector = Peak
5
6
7

P°NO LA W~

Sweep time = auto
Trace mode = max hold
Allow trace to fully stabilize.

According to 15.247(d), in any 100 kiz bandwidth outside the frequency band in which the spread spectrum
or digitally modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 klz bandwidth within the band that contains
the highest level of the desired power, based on either an RF conducted or a radiated measurement, provided
the transmitter demonstrates compliance with the peak conducted power limits. If the transmitter complies
with the conducted power limits based on the use of RMS averaging over a time interval , as permitted under
paragraph(b)(3) of this section , the attenuation required under this paragraph shall be 30 dB instead of 20
dB. Attenuation below the general limits specified in section 15.209(a) is not required. In addition, radiated
emission which in the restricted band, as define in section 15.205(a), must also comply the radiated emission
limits specified in section 15.209(a) (see section 15.205(c))

According to RSS-247 5.5, In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum or digitally modulated device is operating, the RF power that is produced shall be at least 20 dB
below that in the 100 kHz bandwidth within the band that contains the highest level of the desired power,
based on either an RF conducted or a radiated measurement, provided that the transmitter demonstrates
compliance with the peak conducted power limits. If the transmitter complies with the conducted power
limits based on the use of root-mean-square averaging over a time interval, as permitted under Section 5.4(d),
the attenuation required shall be 30 dB instead of 20 dB. Attenuation below the general field strength limits
specified in RSS-Gen is not required.
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Test results

802.11b

Spectrum
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Spectrum
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3.7. AC conducted emissions
Test setup

EUT AC/DC Adapter LISN

Test Receiver

Limit

According to 15.207(a), for an intentional radiator that is designed to be connected to the public utility (AC)
power line, the radio frequency voltage that is conducted back onto the AC power line on any frequency or
frequencies, within the band 150 kiz to 30 M, shall not exceed the limits in the following table, as measured
using a 50uH/50 ohm line impedance stabilization network (LISN). Compliance with the provision of this
paragraph shall on the measurement of the radio frequency voltage between each power line and ground at
the power terminal. The lower applies at the boundary between the frequencies ranges.

According to RSS-Gen Issue 5, 8.8, a radio apparatus that is designed to be connected to the public utility
(AC) power line shall ensure that the radio frequency voltage, which is conducted back onto the AC power
line on any frequency or frequencies, within the band 150 kliz to 30 M, shall not exceed the limits in Table 3.
Unless the requirements applicable to a given device state otherwise, for any radio apparatus equipped to
operate from the public utility AC power supply either directly or indirectly (such as with a battery charger),
the radio frequency voltage of emissions conducted back onto the AC power lines in the frequency range of
0.15 Mz to 30 Mz shall not exceed the limits shown in Table 3 below. The more stringent limit applies at the
frequency range boundaries.

The conducted emissions shall be measured in accordance with the reference publication mentioned in

Section 3.
Conducted limit (dBxV/m)
Frequency of Emission (M)
Quasi-peak Average
0.15-0.50 66 - 56* 56 - 46*
0.50-5.00 56 46
5.00-30.0 60 50

Note:

1. All AC line conducted spurious emission are measured with a receiver connected to a grounded LISN
while the EUT is operating at its maximum duty cycle, at maximum power, and the appropriate
frequencies. All data rates and modes were investigated for conducted spurious emission. Only the
conducted emissions of the configuration that produced the worst case emissions are reported in this
section.

3. Both Cable loss and LISN factor are included in measurement level(QP Level or AV Level).
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Test results

Hot Line
100 T
' Final Result — i
i ji——— FCC Part 15 Class A Voltage on Mains O Frequency | QuasiPeak Bandwidth | Line | Corr.
1 (MHz) (dBpv) (kHz) (dB)
Z o — 9000 L1 | 96
CE ?‘ 55,85 | 9.000 L1 | 9.6 |
5 ! ed | 9.000 /L1 | 9.6
LR ¢ & 52.38 9000 L1 | 96
3 * =1 9.000 (L1 | 104
207 e 3485 9.000 (L1 | 101
| - 3.000 | L1 101
35.42 9.000 L1 | 101
o1 ' Y
— L ST L Y e t RSN P ST S J = =l z ! 83
150k 300 400500  BOO 1M M IM AMSEME B 1OM 20M  30M | 2121 60.00] 38.79 | 1000.0 | | 99
Fraquancy in Hz [ 14165000 | 30.67 | 73000 4233 1000.0 9.000 | L1 9.9
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Appendix A. Measurement equipment

Equipment Manufacturer Model Serial No. C?:lizzig? n Cali(;):ztion
Spectrum Analyzer R&S FSV30 101389 1 year 2020.01.09
Spectrum Analyzer R&S FSV40 101002 1 year 2019.06.29
83S6igfalseGréinsthLipt HP 83630B 3844A00786 1 year 2020.01.15

Power Meter Anritsu ML2495A 1438001 1 year 2020.01.15
Pulse Power Sensor Anritsu MA2411B 1339205 1 year 2020.01.15

Attenuator HP 8494B 2630A12857 1 year 2020.01.15

Loop Antenna Schwarzbeck FMZB1513 225 2 years 2021.02.15
Trilog-broadband SCHWARZBECK VULB 9163 714 2 years 2020.11.26
antenna
Horn Antenna AH SAS-571 414 2 years 2021.02.11
Horn Antenna SCHWARZBECK BBHA9170 i Jyears | 2021.02.19
High Pass Filter Ins:fjg‘;ﬁ%‘gbh WHIS3000-10TT 1 1 year 2019.06.29
Low Pass Filter Ins:ﬁiﬁ‘;ﬁ%‘;tth WLK1.0/18G-10TT 1 1 year 2019.06.29
Broadband Amplifier Schwarzbeck BBV9721 PS9721-003 1 year 2020.01.16
Amplifier AGILENT 8449B 3008A00538 1 year 2019.06.29
Amplifier R&S SCU 01 100603 1 year 2019.11.26

Attenuator KEYSIGHT 8493C 82506 1 year 2020.01.15
EMI Test Receiver R&S ESU26 100552 1 year 2020.04.19
EMI Test Receiver R&S ESR3 101781 1 year 2020.04.22
AC Power supply HP 6813A 3729A00754 1 year 2020.01.15

Pulse Limiter R&S ESH3-Z2 101915 1 year 2019.11.26

LISN R&S ENV216 101787 1 year 2020.01.04
Peripheral devices

Device Manufacturer Model No. Serial No.

Notebook computer HP Inc. HP ProBook 450G1 8CG4370C70
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